This paper analyzes the satisfaction of health care users with the quality of health care in the different types of health facilities in Senegal. The data used come from a survey of the Senegalese health system. In this framework, the multi-level approach with three levels of aggregation was used: patients (level 1), health facilities (level 2) and 14 administrative regions (level 3). The estimation results indicate a diversity, on the one hand, between regions, and on the other hand between health facilities. In addition, the individual characteristics of the patients have diverse effects across the levels of aggregation: the significance of most of them differs with respect to the context (e.g., gender, education level, age, smoking status and ownership of health insurance). While the waiting time and the applied rate effects differ slightly in terms of significance, the former influences negatively the satisfaction when waiting time is less than the duration of an appointment of the following day, whereas the level of satisfaction increases with the rate applied on health care.
In Senegal, strategies were already in place to support certain vulnerable segments of the population to cover healthcare costs. Policy-makers have initiated health policies aiming to promote "health for all" concretizing the Alma-Ata
Declaration of 1978, which put emphasis on access to basic health care services.
The UHC that is an ambitious goal requires the access to health services and the protection against financial risk of the vulnerable social groups. The World Health Organization [4] defines UHC as a situation at national level characterized by an optimal use of resources to ensure the access for all to quality health care and to ensure a protection against poverty.
In this context, patient satisfaction was an essential aspect and its analysis deserves to be refined. What are the dimensions to consider in explaining patient satisfaction? What are the individual characteristics of the patients and those of the health care services and facilities, which determine the level of satisfaction?
Many studies have investigated these questions [2] [5] [6] .
These last years, particular emphasis has been put on finding a possible link between the environmental characteristics of health facilities and the level of patient satisfaction. This is mainly for these researches to grasp variation in patient satisfaction with regards to the context defined by hospitals [6] [7] .
The latter concern is the focus of this paper. It is particularly important to understand the possible relationship between patient satisfaction with the quality of health care services and the context in which they receive health care. Thus, the first phase of the analysis of satisfaction is assumed and is not included in the methodological approaches considered in this paper. Therefore, the aim is to test the validity of the hypothesis on the variability of perception in relation to the environment defined by health facilities.
Two concepts are often used to refer to the person who uses health services:
"patient" and "user". The first concept refers to the person who obviously uses health care services. The patient is the actual entity that is examined by health professionals. The user can be anyone who benefits from the available services in the health facilities; the patient may be a simple visitor, or parents and relatives of the patient.
The problem of distinguishing between these two concepts also arises in the hospital setting. The WHO places a high priority on patient satisfaction. Indeed, the WHO considers patient satisfaction as an ultimate goal, placing this at the heart of the assessment of the quality of care. In this sense it considers that: "quality assessment is an approach which guarantees each patient diagnostic and therapeutic procedures that ensure the best health outcome in accordance with the current state of medical science, at the best cost, for the best result in the least iatrogenic risk and for greater satisfaction in terms of procedures, results and human contacts within the healthcare system...".
The assessment of the quality of health care falls within a framework such that the patient-health professional relationship can be assimilated to the principal-agent model in contract theory [13] . Indeed, the asymmetry of information at the level of the patient on the quality of the services which he demands places him in position of the principal. The professional, who is not obliged to disclose his qualifications, may be considered as the agent. In this situation, the patient does not have a priori information on the characteristics of the health care professional and on care services in order to maximize his satisfaction. However, if the patient had complete information, his behavior would be similar to that of a consumer making the best choice [14] . In the absence of this advantage, he merely expresses, unfortunately or fortunately, his choice through approval or denunciation after using the services.
Methodology: Multilevel Model
Like social, economic and psychological phenomena, there are several methods of analyzing patient satisfaction based on individual characteristics. These different methods are based on statistical tools ranging from the simplest (chi-square independence test) to the more complex ones (econometric models). The former are less useful once the framework of the analysis exceeds two variables or the . However, the conclusions drawn from the studies using these models are biased, and the bias is greater if the intra group variability exceeds the intergroup variability [16] . To account for the group effect-for example, region, hospital or place of residence-in the analysis, classical approaches consist either in building models at each level of aggregation or to include in the individual model a group variable. The latter approach assumes that the influence of the group is identical for all individuals belonging to the same group.
The interest of multilevel models is at this level. They are used to find correlations between, on the one hand individual indicators and on the other hand socio-economic and demographic factors considered simultaneously at different levels: individual, health facility, locality, region, etc. Therefore, these methods allow analyzing the extent to which the environment affects the statistical links observed at the individual level. Let us present, first, the data before specifying the model and its hypotheses.
Presentation of Data
The data used were collected according to a plan inspired by the quota method.
The database contains 2122 observations hierarchized in several levels of aggregation, from the smallest to the largest: individual level, health facility up to regional level. The target population consists of all inpatients and outpatients (but that are receiving health care at the time of the survey). The distribution of individuals by selected characteristics is presented in Table 1 .
Two variables related to patient satisfaction are included in the analysis: the technical quality of health care and the competence of the staff. They both have five modalities as shown in Table 2 . These two variables are analyzed using multidimensional factor analysis (hierarchical clustering) in order to find a global and unique variable that is then considered as the dependent variable (Table 2) .
Then, the latter can be transformed into a continuous variable by constructing a score function which consists of the coordinates on the first factorial axis of a discriminant analysis on this group variable. This procedure resulted in a more valid scale (which is more than 54% of the total variability) and more reliable with an alpha coefficient of Cronbach of over 0.77, underlining the internal consistency of this measure. which is very common [3] [17]-is justified by the fact that the estimated coefficients will have a direct and easy interpretation on a continuous scale of perception.
Specification of the Multilevel Model
Using the notations of the previous section and considering the individual level, If we restrict ourselves to this first level, this equation assumes that the parameters 0 β and β do not vary from one structure to another, or from one region to another, and therefore the error term is of constant variance whatever the level considered. This is a strong hypothesis according to the development of the previous section. The advantage of using multilevel models is to remove this hypothesis by assuming that these coefficients, which measure the effects of the variables X , may vary with respect to the aggregation levels. Therefore, we have the system of equations for the health structure j: In this system, the variables z , measured at level 2, are identical for all patients belonging to a given level j. They represent the specific effects of health facilities on the parameters. terms constitutes the essential tools to understand the variability between the different levels of aggregation. For this purpose, it is sufficient to specify the final model as a function of the expressed parameters in the systems of levels 2 and 3; this leads to make substitutions of the different parameters intervening at each level, then grouping the random and the deterministic terms. Thus, the following equation is obtained:
Which can also be expressed in the form:
Thus, the latter equation is the sum of a deterministic term (first term) and a random term (second term). By calculating the member-to-member variance, and under the assumption that the random terms at the three different levels are independent of each other, we have:
The relation ( ) * helps to interpret the results of the estimation. Thus, the total variability of the variable of interest-here the satisfaction score-is broken down into four parts: variability due to unobserved/unobservable phenomena at all three levels, variability due to individual characteristics, and variability induced by fluctuations in the specific effects of these characteristics between health facilities on the one hand, and between regions on the other. The last two terms reflect the correlation between the coefficients associated to the variables (slopes) and the average scores at the two aggregation levels. Some common hypotheses in the linear model are neglected in multilevel modeling. However, since the estimation is done by maximum likelihood, the independence and normality of the error terms at each level are assumed. However, the normality of errors is not restrictive with a large sample [18] . Moreover, the fundamental hypothesis is that the multi-level model is different from linear regression. In this framework, a test based on the Wald statistic is used as a guide for the comparison of these two models.
Analysis and Interpretation of Results
This section presents and analyzes the results of the modeling after providing some descriptive statistics of the variables.
Descriptive Analysis and Satisfaction Profile
The satisfaction profile depends on the level of analysis. Table 3 shows some similarities in the patient satisfaction profile with respect to individual characteristics: almost, regardless of the sub-category considered, the satisfaction rates are similar. The perception rate varies between 14% and 21% for the lowest level of satisfaction "not good", between 50% and 60% for the "good" level, and between 20% and 30% for the highest level of satisfaction "very good". The conclusion is that the satisfaction rate is generally high in all profiles (whether male or female, young or adult, less educated or even literate or not, etc.). However, it should be noted that smoking patients are relatively the most likely to have excellent satisfaction with the technical quality and competence of health professionals. In fact, 38% of this group of patients believe, that the quality of health services is very good. This slight difference is also seen for patients aged between 65 and 74 (32% say that the quality of care and medical staff is very good), and those with a monthly income between 100,000 and 200,000 (30%), and patients with university 
Satisfaction Profile by Patient Characteristics

Satisfaction Profile by Health Facility Characteristics
The analysis according to the characteristics of the health facilities is summarized in Table 4 . The key points are that waiting times in health facilities decline, on average, with patient satisfaction. Indeed, the average waiting time amounts to 60 minutes for patients with negative perception, 41 minutes for those with good perception and 33 minutes for patients with very good satisfaction.
Conversely, the rate applied increases, on average, with the level of satisfaction, ranging from 18,800 CFA F (for the dissatisfied), to 20,200 for those who appreciate well the quality of care and to 32,000 for those having a very good level of satisfaction. The findings indicate that patients who attend private health facilities have generally a very positive perception of the quality of care they receive (33.5%). In addition, 20.5% of patients who go to hospitals are less satisfied.
Nevertheless, the conclusions remain the same: the satisfaction rates are high exceeding 50%.
Satisfaction Profile by Regions
The analysis of patient satisfaction in the 14 regions is based on Table 5 , sug- One notable fact is that in Kédougou, patients do not have a very good level of satisfaction although nearly 82% think that the quality of health care is only good.
Results of Multi-Level Modeling
Two models are considered: the first consists in regressing the satisfaction score without including the regressors (without the socio-demographic characteristics of the patients and the characteristics of the health facilities), and the second model measures the residual variance explained at the different levels of aggregation after taking into account in the model the characteristics of the patients and those of the health facilities. Table 6 shows that disparities in satisfaction between health facilities on the one hand and between regions on the other hand are statistically significant. Therefore, these two levels of aggregation have significant impacts on the variability in the level of patient satisfaction. Table 7 presents the results of the estimation which includes the individual characteristics of the patients under the assumption that the variables w and z, Source: Authors based on survey data Significance: (*) 10%; (**) 5%; (***) 1%. In addition, waiting time has a negative and significant impact on user satisfaction. An additional one unit of waiting time (one minute) leads to a decrease in the score of 0.002 points, hence deterioration in the level of satisfaction. However, this impact weakens when the waiting time exceeds 22.9 hours. Indeed, since the coefficient of the square of waiting time is positive and significant, a simple calculation enables to find the turning point of the effect of waiting time on satisfaction. This turning point corresponds, without any doubt, to the carry-forward time of the medical support.
Model without Explanatory Variables
Model with Explanatory Variables: Fixed Part (Effect of Patient Characteristics)
In this context, patients who wait longer by appointment from their first contact with the physician have a level of satisfaction that is not necessarily affected by the postponement of health care. Figure 1 illustrates the evolution of the satisfaction score as a function of waiting time. The observation is that long waiting times are associated with higher values of the patient satisfaction score. Table 8 reveals that the variability in patient perception is influenced by the context in which they receive health care. Indeed, the variances of the parameters at the two levels of aggregation are significant at the 5% level of significance. The findings suggest that 41.1% of the variability due to aggregation levels is explained at the regional level, while 58.9% is explained at the level of the health facilities. According to these results, although health facility characteristics are not significant at the 5% level of significance, there is some diversity in patient satisfaction between health facilities on the one hand and the regions on the other. Indeed, the variance of the parameter 0 γ is significant. Similarly, at the regional level, a variance of the parameter 0 ρ is significant. The questions that obviously arise from these findings are to know what explains these variability's between these levels of aggregation. The analysis of the correlations allows understanding certain aspects (Table 9) . Table 9 presents the correlations between the effects of the variables (slopes) and average scores in health facilities. The variable nature of the effect of a variable on the score of satisfaction is appreciated based on these correlation coefficients. Thus, the impact of waiting time varies considerably and positively with the average level of satisfaction. Indeed, the coefficient of correlation between the effect of waiting time and the average score per structure is almost 1. This result indicates that the higher the average score in a structure is, the more the score of the patient depends highly on waiting time. In other words, more patients are satisfied with the quality of care in a health facility, more waiting time becomes inconvenient. This relationship between waiting time and score can become inconvenient. This relationship between waiting time and score can be easily interpreted: the better the quality of care of a health facility is, the larger the influx in the structure is, and therefore waiting time increases and affects negatively patient satisfaction.
Random Part: Effect of Aggregation Levels
Thus, the main lessons learned from 
Conclusions
Taking into account the different levels of aggregation, it leads to the improvement in the analysis of patient satisfaction with respect to the quality of health care services. Indeed, the contextual effect is remarkable in patients' assessment of health care and is expressed in both direct and indirect ways. The direct path corresponds to the fact that the average score (average level) of patient satisfaction is markedly different when moving from one health facility to another, or from one region to another. As a result, patients tend to have a relatively higher or lower level of satisfaction in a given level of aggregation. In contrast, the indirect path induces differentiated effects for the explanatory variables at the different levels of aggregation. In this case, the effect of the context "modifies" the relationship between individual characteristics of patients and the level of perception.
In some cases, even if a variable does not have a significant effect in a given health or geographic environment, it can have a significant effect once the environment changes. Therefore, not taking into account the existing hierarchy in the data would lead to vicious conclusions. The multi-level analysis helps to avoid this confusion by highlighting the fixed effects from one structure to another and the random effects due to the specificities of the health facilities (unobserved and unobservable phenomena such as managerial behavior of the head of department, etc.). However, the waiting time and the applied rate are two variables that have significant effects with relatively stable signs on patient satisfaction, these effects were also stable even after taking into account the diversity between health facilities; however, their magnitude may vary from one health facility to another.
